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(54) Optical disc reproducing apparatus 

(57) An optical disc reproducing apparatus repro- 
duces different encoded audio signals from an optical 
disc (1 ) which comprises a first optical disc carrying re- 
corded first audio data which is previously digitally con- 
verted by a non-compression-encoding or a second op- 
tical disc carrying recorded second audio data which is 
previously digitally converted by a compression-encod- 
ing. The optical disc reproducing apparatus has: an ex- 
tracting circuit (3) for extracting the first and second au- 
dio data; an identifying circuit (8) for identifying the op- 
tical disc; a converting circuit (4) for converting the sec- 
ond audio data to digital data obtained by the non-com- 



pression-encoding; a designating circuit (9) for desig- 
nating compression-encoded data in order to transmit; 
relay circuit (5) for selectively relaying outputs of the ex- 
tracting circuit (3) and converting circuit (4) in accord- 
ance with an identification signal; a circuit (6) for con- 
verting the digital data which is generated from the relay 
circuit (5) to self-synchronous type data; and an output 
terminal (7) for supplying the self-synchronous type data 
to an external apparatus (not shown). When there is a 
designation from the designating circuit (9), the relay cir- 
cuit (5) forcedly relays the output of the extracting circuit 
(3). 
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Description 

The present invention relates to an optical disc data 
reproducing apparatus having a capability of reproduc- 
ing different encoded audio signals recorded in a plural- 
ity of kinds of optical discs. 

There is well known an audio system comprising a 
CD player including a digital l/F (Interface) encoding cir- 
cuit connected to a subsequent unit such as an amplifier 
including a demodulator In this case, a non-compres- 
sion-encoded linear PCM signal read out from a CD 
(Compact Disc) is transferred to the digital l/F encoding 
circuit which converts the PCM signal to self-synchro- 
nous type data as digital which is suitable for a data 
transmission by using a modulating method such as a 
bi-phase modulation or the like to reduce a deterioration 
of transferred signal, and then the self-synchronous 
type digital data is transferred to the demodulator of the 
amplifier which demodulates the data to the linear PCM 
signal. This demodulated digital signal is converted to 
an analog signal in the amplifier, and after that, a speak- 
er connected to the amplifier is driven according to the 
analog signal. 

Whereas in recent years there is a demand to real- 
ize a high sound quality for the reproduced music. For 
this, DVD (Digital Video Disc) paid attentions as an op- 
tical disc medium in recent years may be allowed to em- 
ploy a recording format for encoding a high quality audio 
signal to a multi-channel digital encode at a high effi- 
ciency (data-compression-encoding). 

Since the CD and DVD are the same optical discs 
and have the same fundamental reading principle, it will 
be expected to realize a reproducing apparatus which 
can reproduce different data from both of those optical 
discs. In case that such a compatible reproducing ap- 
paratus is connected to the conventional subsequent 
unit such as an amplifier which has already been wide- 
spread into the world, the subsequent unit can not have 
any identifying means for identifying the kind of encod- 
ing of data to be transmitted, it preforms the decoding 
process in which all of the data to be transmitted thereto 
is processed as the linear PCM signal regardless of data 
format. When the compression-encoded data signal is 
transmitted to the subsequent unit, therefore, a proper 
decoding process is not performed in the subsequent 
unit, so that there is a problem such that the signal caus- 
es noises. 

It is, therefore, an object of the present invention to 
provide an optical disc reproducing apparatus such that, 
when an output terminal structure (the digital l/F encod- 
ing circuit and an output terminal) of a digital audio signal 
necessary for a digital transmission is commonly used, 
even the subsequent unit such as an existing amplifier 
or the like which cannot cope with a compression-en- 
coded audio signal can be connected without inconven- 
ience. 

According to the invention, there is provided an op- 
tical disc reproducing apparatus having a capability of 



reproducing different encoded audio signals from a first 
optical disc carrying recorded first audio data which is 
previously digitally converted by a non-compression-en- 
coding and a second optical disc carrying recorded sec- 

5 ond audio data which is previously digitally converted 
by a compression-encoding, comprising: data extract- 
ing means for extracting the first and second audio data; 
disc identifying means for identifying each of the optical 
discs and generating an identification signal (referred to 

10 as an ID signal, hereinbelow); coding-converting means 
for converting the second audio data extracted by the 
data extracting means to digital data obtained by the 
non-compression-encoding; transmission data desig- 
nating means for designating digital data to be transmit- 

is ted to digital data obtained by the compression-encod- 
ing; relay means for selectively relaying and generating 
an output of the data extracting means and an output of 
the coding-converting means; synchronized data con- 
verting means for converting the digital data which is 

20 generated from the relay means to self-synchronous 
type data; and an output terminal to generate the syn- 
chronized data to an external apparatus, wherein when 
the disc ID signal indicates the second optical disc and 
there is a designation from the designating means, the 

25 relay means forcedly relays and generates the output of 
the data extracting means. When such a compatible re- 
producing apparatus is considered in circumstances of 
the miniaturization of the apparatus, the use of a con- 
ventional subsequent unit to be connected, and the eas- 

30 iness of connection thereto, the reproducing apparatus 
is convenient which is provided with only one output ter- 
minal structure performing a digital transmission which 
can be commonly used for the reproductions of both the 
CD and DVD. Since different encoding methods are 

35 used in the CD and DVD for reproducing audio signals, 
when the output terminal structure is commonly used, it 
is necessary that a subsequent unit such as an amplifier 
or the like has means for identifying the kind of encoding 
of data to be transmitted. -\ 
According to the present invention, the recorded ) 
first audio data of the first optical disc digitally converted jf 
by the non-compression-encoding and the recorded j 
second audio data of the second optical disc digitally j 
converted by the compression-encoding are extracted 

45 by the extracting means. The second audio data is con- - 
verted to the non-compression-encoded data by the ^ 
coding-converting means. The relay means selectively 
relays and generates the output from the extracting 
means and the output from the data coding-converting 

50 means to the synchronized data converting means in 
accordance with the ID signal of the disc identifying 
means. When the ID signal identifies the second disc 
and the output designating means designates the com- 
pression-encoded digital data, the output of the extract- 
's ing means is forcedly relayed and generated. 

Other and further features, advantages and bene- 
fits of the invention wilt become apparent in the following 
description taken in conjunction with the following draw- 
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ings. It is to be understood that the foregoing general 
description and following detailed description are exem- 
plary and explanatory but are not to be restrictive of the 
invention. The accompanying drawings which are incor- 
porated in and constitute a part of this invention and, 
together with the description, serve to explain the prin- 
ciples of the invention in general terms. Like numerals 
refer to like parts throughout the disclosure. 

The above set forth and other features of the inven- 
tion are made more apparent in the ensuing Detailed 
Description of the Invention when read in conjunction 
with the attached Drawings. In the drawings: 

Fig. 1 is a block diagram of an optical disc repro- 
ducing apparatus of an embodiment of the inven- 
tion; 

Fig. 2 is a flowchart showing the operation of a CPU 
8 for controlling the switching operation of a switch 
5 in the block diagram of Fig. 1 ; and 
Fig. 3 is a flowchart showing the operation of the 
CPU 8 for controlling the switching operation of the 
switch 5 when a plurality of encoded audio data 
have mixedly been recorded to a DVD. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In Fig. 1, reference numeral 1 denotes an optical 
disc to be reproduced; 2 an optical pickup; 3 a data de- 
modulating circuit for extracting audio data which has 
been recorded on the optical disc 1 by a predetermined 
recording modulation and for performing a predeter- 
mined demodulating process such as an error correc- 
tion or the like; 4 a coding-converting circuit for convert- 
ing compressed and encoded audio data (hereinbelow, 
referred to as compression-encoded data) which has 
been recorded on a DVD to the same non-compressed 
and encoded data as non-compressed and encoded au- 
dio data (hereinbelow, referred to as non-compression- 
encoded data) to be recorded on a CD; 5 a switch for 
selectively relaying and supplying output data of the de- 
modulating circuit 3 and output data of the coding-con- 
verting circuit 4 in accordance with a control signal, 
which will be explained hereinlater; 6 a digital l/F encod- 
ing circuit for converting the supplied data to self-syn- 
chronous type encoded data such as a bi-phase code 
or the like which is suitable for serially transmitting; 7 an 
output terminal; 8 a system controller including a CPU; 
and 9 input keys constructed by a ten-key, selection but- 
tons and the like. 

In this apparatus, the loaded optical disc 1 is driven 
by a spindle motor (not shown), and the data recorded 
on the disc 1 is read out by the optical pickup 2 in a 
carriage (not shown). The pickup is supported by the 
carriage which travels in the radial direction of the disc 
1 by a carriage motor (not shown), so that a data read 
point (corresponding to an optical spot for reading data 
on the disc) of the pickup can be freely positioned in the 
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radial direction of the disc. The apparatus further has 
various servo systems (not shown) including a spindle 
servo system, focus servo system, tracking servo sys- 
tem and carriage servo system. 

s The spindle motor and the carriage motor are driven 
by the spindle servo system and the carriage servo sys- 
tem, respectively or by driving controller. The driving 
controller is designed to drive the spindle motor and the 
carriage motor, and controls the ON/OFF operation of 

to the various servo systems in accordance with com- 
mands from the system controller. 

A recorded signal on the optical disc 1 by a prede- 
termined modulating method such as an EFM or the like 
is read out by the optical pickup 2 and is supplied to the 

is data demodulating circuit 3. The data demodulating cir- 
cuit 3 performs a demodulating process, an error cor- 
rection and the like to the read-out recording signal. 
When the optical disc 1 is a CD, the circuit 3 extracts 
the non-compression-encoded data and, in case of a 

20 DVD, extracts the compression-encoded data. Each of 
the extracted encoded data is supplied to one fixed ter- 
minal "A" of the switch 5 as relaying means to the en- 
coding circuit 6 and is also supplied to the coding-con- 
verting circuit 4. The data demodulating circuit 3 extracts 

25 a disc ID signal and audio ID signal recorded on the op- 
tical disc 1 and supplies them to the CPU 8 and coding- 
converting circuit 4. When the disc ID signal which is 
supplied from the data demodulating circuit 3 indicates 
that the optical disc which is being reproduced at 

30 present is the DVD, the coding-converting circuit 4 con- 
verts the compression-encoded data recorded on the 
DVD to the same encoded data as the non-compres- 
sion-encoded data to be recorded on the CD and sup- 
plies to another fixed terminal M B n of the switch 5. The 

35 switch 5 selectively relays the encoded data which is 
supplied to the fixed terminals "A u and "B" in order to 
supply to the digital l/F encoding circuit 6 in accordance 
with a control signal, which will be described hereinafter, 
from the CPU 8. The digital l/F encoding circuit 6 en- 

40 codes the supplied encoded data to data of a self-syn- 
chronous type such as a bi-phase code which is suitable 
for serially transmitting and in which self-clock compo- 
nents are included in the data to be transmitted and sup- 
plies it to the output terminal 7 for transmitting to an ex- 

45 ternal unit such as an amplifier (not shown) or the like. 
The CPU 8 forms a control signal for the switching op- 
eration of the switch 5 on the basis of the disc ID signal 
and audio information which are supplied from the data 
demodulating circuit 3 and designation information of 

50 the output data which is supplied from the input keys 9 
to the external unit. 

The processing operation of an audio signal in the 
optical disc reproducing apparatus of the embodiment 
will now be described in detail with reference to Fig. 2. 

55 it is assumed that a target disc to be reproduced is put 
at a reproducing position and reproduction preparing 
operations such as spindle control, focusing control, 
tracking control, and the like have already been per- 
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formed. 

In a state in which the reproduction preparing oper- 
ations have been performed, the CPU 8 generates the 
control signal for setting the switching position of the 
switch 5 to the fixed terminal "A" side (step S1 ). The disc 
ID signal which is supplied from the data demodulating 
circuit 3 is read out (step S2). When the kind of disc in- 
dicates a CD, step S6 follows and a performance is start- 
ed as it is. Since the switch 5 is connected to the fixed 
terminal "A", a linear PCM signal as non-compression 
data extracted from the CD is supplied to the encoding 
circuit 6 simultaneously with the start of the performance 
and self-synchronized serial data is generated from the 
output terminal 7 to the external unit. 

In case of indicating the DVD, step S4 follows (step 
S3). In step S4, it is judged whether a designation signal 
for designating that the encoded data to be generated 
to an external apparatus is set to compression data has 
been supplied from the input keys 9 or not. If NO (NO 
in step S4), step S5 follows and a control signal for 
switching the switch 5 to the fixed terminal "B" side is 
generated in order to generate the non-compression- 
encoded data to the external unit. The processing rou- 
tine subsequently advances to step S6, thereby starting 
the performance. Since the switch 5 is connected to the 
fixed terminal "B", the audio data obtained by converting 
the compression data extracted from the DVD to the 
same linear PCM signal as the signal of the CD is sup- 
plied from the coding-converting circuit to the encoding 
circuit 6 simultaneously with the start of the perform- 
ance. The serial data obtained by self -synchronizing the 
non-compressed encoded data is generated from the 
output terminal 7 to the external apparatus. As men- 
tioned above, when there is no designation signal to be 
supplied from the input key 9, the switch 5 is controlled 
so as to alternately select either one of the fixed termi- 
nals "A" and "B" in accordance with the performance of 
the CD and DVD. The serial data, therefore, obtained 
by self-synchronizing the non-compression-encoded 
data is always supplied from the output terminal 7. 

When it is judged that the designation signal has 
been supplied in step S4 (YES in step S4), step S6 fol- 
lows. That is, since the switching control operation of 
the switch 5 to the fixed terminal "B" in step S5 is not 
executed, the compression-encoded data is supplied to 
the encoding circuit and the serial data obtained by self- 
synchronizing the compression-encoded data is gener- 
ated from the output terminal 7. As mentioned above, 
ordinarily, in case of the CD, the fixed terminal "A" is 
selected and, in case of the DVD, the fixed terminal "B" 
is selected. Even in case of the DVD, however, when 
there is the designation signal, the fixed terminal "A" of 
the switch is forcedly selected. Irrespective of the pres- 
ence or absence of the decoding processing function of 
the compression-encoded data in the subsequent unit, 
therefore, the subsequent unit can be connected to the 
single output terminal 7. 

When a plurality of encoded audio data are mixedly 



recorded to the DVD, as shown in Fig. 3, it is sufficient 
to control in a manner such that audio information indic- 
ative of the kind of audio data is read out from the DVD 
in step S2A, whether the audio data which is being re- 
5 produced at present is the non-compression-encoded 
data or the compression-encoded data is judged on the 
basis of the read-out audio information in step S31 , and 
in case of the non-compression-encoded data, step S6 
follows and, in case of the compression-encoded data, 
10 step S5 follows. 

As described above, according to the invention, or- 
dinarily, the fixed terminal "A" is selected in case of the 
CD and the fixed terminal "B M is selected in case of the 
DVD. Even in case of the DVD, however, when the des- 
15 ignation signal exists, since the fixed terminal "A" of the 
switch is forcedly selected, the subsequent unit can be 
connected irrespective of the presence or absence of 
the decoding processing function of the compression- 
encoded data and a construction of the single output ter- 
minal can be used. That is, even when the subsequent 
unit having the decoding processing function is connect- 
ed or when the subsequent unit without the decoding 
processing function is connected, the output terminal 
structure for the digital transmission can be commonly 
used. It is particularly convenient, therefore, when the 
miniaturization of the reproducing apparatus or easi- 
ness of the connection with the subsequent unit has to 
be considered. 
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Claims 

1. An optical disc reproducing apparatus having a ca- 
pability of reproducing different encoded audio sig- 

35 nals from a first optical disc carrying recorded first 
audio data which is previously digitally converted by 
a non-compression-encoding and a second optical 
disc carrying recorded second audio data which is 
previously digitally converted by a compression-en- 

40 coding, the apparatus comprising: 

data extracting means for extracting said first 
audio data from said first optical disc and ex- 
tracting said second audio data from said sec- 
45 ond optical disc; 

disc identifying means for identifying said first 
and second optical discs and generating an 
identification signal; 

coding-converting means for converting said 
50 second audio data extracted by said data ex- 

tracting means to digital data having hon-com- 
pression-encoding; 

transmission data designating means for des- 
ignating digital data to be transmitted as digital 
55 data having compression-encoding; 

relay means for selectively relaying an output 
of said data extracting means and an output of 
said coding-converting means in accordance 



20 



25 



EP0 772 192 A2 



with said identification signal; 
synchronized data converting means for con- 
verting the digital data which is generated from 
said relay means to self-synchronous type da- 
ta; and 5 
an output terminal to supply said self-synchro- 
nous type data to an external apparatus, 
wherein when said disc identification signal in- 
dicates said second optical disc and there is a 
designation from said designating means, said 10 
relay means forcedly relays the output of said 
data extracting means. 

2. An optical disc reproducing apparatus as claimed 

in Claim 1 , wherein the disc identifying means iden- is 
tifies said first and second optical discs in response 
to a disc ID signal recorded on the optical disc. 

3. An optical disc reproducing apparatus having a ca- 
pability of reproducing different encoded audio sig- 20 
nals from an optical disc carrying recorded first au- 
dio data which is previously digitally converted by a 
non-compression-encoding and recorded second 
audio data which is previously digitally converted by 
compression-encoding, the apparatus comprising: 25 

data extracting means for extracting audio data 
from said optical disc; 

audio information identifying means for identi- 
fying said first audio data and said second au- 30 
dio data; 

coding-converting means for converting said 
second audio data extracted by said data ex- 
tracting means to digital data having non-com- 
pression-encoding; 35 
transmission data designating means for des- 
ignating digital data to be transmitted as digital 
data having compression-encoding; 
relay means for selectively relaying an output 
of said data extracting means and an output of 40 
said coding-converting means in accordance 
with said identification signal; 
synchronised data converting means for con- 
verting the digital data which is generated from 
said relay means to self-synchronous type da- 45 
ta; and 

an output terminal to supply said self-synchro- 
nous type data to an external apparatus, 
wherein when said audio information identifica- 
tion signal indicates said second audio data so 
and there is a designation from said designat- 
ing means, said relay means forcedly relays the 
output of said data extracting means. 
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FIG. 3 
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